Neocuproine potentiates the activity of the nitrergic neurotransmitter but inhibits that of S-nitrosothiols.
In the present study, we investigated the cellular components that are involved in the release of nitric oxide (NO) from S-nitrosothiols and whether these components also modulate the activity of the nitrergic neurotransmitter in the rat gastric fundus. Electrical stimulation of nitrergic nerves induced frequency-dependent transient relaxations which were mimicked by exogenous NO. The S-nitrosothiols S-nitrosocysteine, S-nitrosoglutathione and S-nitroso-N-acetylpenicillamine induced concentration-dependent relaxations which were generally more sustained as compared to those to nitrergic nerve stimulation or NO. The relaxations to nitrergic nerve stimulation and those to NO were significantly enhanced by the copper(I) chelator neocuproine but not affected by the copper(II) chelator cuprizone. The relaxations to the S-nitrosothiols were significantly inhibited by neocuproine but not by cuprizone. The antioxidant ascorbate did not affect the tension of the muscle strip. However, in the presence of an S-nitrosothiol, ascorbate induced an immediate, sharp and transient relaxation that was significantly inhibited by a low concentration of neocuproine but not by cuprizone. Ascorbate did not induce a relaxation during short-train or prolonged nerve stimulation of the muscle strip. These results suggest that ascorbate interacts with copper to modulate the biological activity of S-nitrosothiols but not that of the nitrergic neurotransmitter. The differential effect of neocuproine indicates that S-nitrosothiols do not mediate the nitrergic neurotransmission of the rat gastric fundus. As neocuproine is to date the only compound that exerts an opposite effect on the biological activity of the nitrergic neurotransmitter and on that of S-nitrosothiols, it may be useful to elucidate the nature of the nitrergic neurotransmitter in the peripheral nervous system.